High-level expression of the Listeria monocytogenes listeriolysin O in Escherichia coli and preliminary characterization of the purified protein.
Listeriolysin O (LLO) is a cholesterol-binding sulfhydryl-activated hemolysin encoded by Listeria monocytogenes hlyA gene. After analyzing the nucleotide coding sequence of this gene from the ATCC 9525 L. monocytogenes strain, we cloned it in a pET vector for expression in Escherichia coli. Thanks to the optimization of the induction protocol, we achieved a high-level LLO synthesis (about 10% of total cell proteins) in hemolytically active form. The expressed hemolysin was then purified to homogeneity, as revealed by SDS-PAGE and Western blot analysis, by a hydroxyapatite adsorption chromatography, followed by an SP Sepharose ion-exchange chromatography. The recombinant protein showed the same properties determined for LLO purified from L. monocytogenes cultures and the characteristics of the sulfhydryl-activated toxins such as inactivation by oxidation and by reaction with cholesterol. By a combination of the pET expression system and the simple purification method, we obtained a significant amount of toxin (4.5 mg/litre cell culture) in a hemolytically active form (1.25 x 10(6)HU/mg protein). This procedure can solve the problem of LLO isolation from L. monocytogenes cultures, which is a difficult task, mainly owing to the low levels of toxin released in the culture media. The recombinant hemolysin, purified in sufficient quantities, could be very useful for structural studies and for diagnostic and pharmaceutical applications.